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This course is intended to enable students t o  make a more thorough 
study of various important atmospheric phenomena than is  possible in 
the elementary course in meteorology (Geology B). The subjec,ts dis- 
cussed are as follows: Dew: theories; measurements. Frost: condi- 
tions of formation; prediction; protection. Fog: valley, lowland, and 
city fogs; relation to  health: utilization of fog; ocean fog and its relat,ion 
to navigation. Haze. Clouds: methods of formation; classification; 
methods and results of cloud measureinent,s; photography; clouds as 
weather prognostics. Tropical cyc.lontts: tlerelopment of the law i ~ i f  

storms; directions for handling ships in tropical cyclones: t.he use of oil 
at sea; cyclones of West Iudies, eastern seas, Indian Ocean, etc.: t,lienry 
of tropical cyclones. 

The laboratory work consists in  the  esaniinat.ion of charts, phiko- 
graphs, diagrams, etc., and in t.he study of test.-l)ooks, rqiort,s, and 
articles hearing upon these illustrations. Each student. mill also make a 
scries of observations on dew, frost,, and clouds. 

Geology 2, '~~.-Cliniat,l,log~ of t.he United States: Lectures, library 
work, and reports. Half (s)iirse (seoontl half gear) Assistant Professor 
Ward. 

In  course 2 are considered: The cnnt,rols of t,he (tliniates of the United 
States. The annual, seasonal, and monthly distribution of temperature, 
pressure, winds, rainfall, cloudiness, ancl humidity. The probability of 
rainy days. The clinrat,es of  special areas, as, e.  g., t.he Plains, the Pacific 
coast, New England, Colorado, etc. The relat,ions of tlie climates of  the 
United States to health, habit,aI?ility, owuliations, and soil prt duvt,s. 
Irrigation: it,s present status, 1.ins~ilJlr future, and tlepeudrnce upon the 
annual rainfall or snowfall. 

Geology 3, 'hf.-Climatt)logy of the East,rrn Hrmi51hxe: Lect.ures, 
library work, and reports. Half course (seaonrl half year). dssistaut 
Professor Ward. I Omitted in 1W3-4; to  

Geology 19, ]hf.-General climatology: 
thesis. Half course (first half year). A 

CoursP 19 is open to  those only who ha 
dents in the Graduate School having equivalent prelnration. I t  is recoin- 
mended t.0 those who intend to  study medic,ine. 

This course is designeil to give a general knowledge of cliinat,ology in 
its broader aspects. The lectures present tlie sullject according t,o the 
following heads: The astronomical rrlatiuns of t,he earth ani1 sun, t,he 
changes of the seasons, ancl the crlimatic zones antl their sul-itli\-isions. 
Climatic factors. Controls of climate. Relations of  climate anal nmi. 
including the climatic cont,rol of 1iabitat)ilit.y. occulmtiou, niigrations, 
government, etc. Physiological effects of different vliniat,es. I I e r l i ~ d  
Cliniatology. Acclimatization. C+eological, 1iistc)ric.al. antl periodic 
changes of climate. The t,est-bock is the English translativn nf Vol. I 
of Hann's Climat,ology. 

The library and written work invulres the special investiyatitnn 11y eat.11 
student of some subject in connection with t,he course, ancl t,hr lirepara- 
tion of a thesis. 

GeoZogy %.--Climatology (aclrancecl coiirse): Clunferences, reliorts, 
and theses. Assistant Professor Ward. 

This course, which may be taken as a whole course or as a half course, 
provides more advanc,ecl work in the subjects of Courses B, 2, 3, and 19, 
and is open only to  t,huse who have passed in these courses. It is in- 
tendell that the work done in Geology 86 should lead t,o resu1t.s wvurt,liy 
of publication. 

THE M O V E M E N T S  OF THE AIR WITHIN AREAS OF 
HIGH AND LOW PRESSURE. 

The Deutsc,lie Seewarte a t  Hamburg has published in its 
Archiv. Vol. S S I I ,  the " Iaaugural dissertation '' of Dr. P. 
Polis, on the movements of the air within barometric maxima 
and minima, considered as a contribution to the theory of the 
cyclone and anticyclone. Doctor Polis's method of study con- 
sists essentially in following up certain trains of thought siig- 
gested by mathematical and other students and compariig 
the resulting suggestions with the actual records of wind and 
cloud movement a t  six Ne11 selected stations in Europe during 
each month of the year. The six stations are: Hoehenschwancl, 
Carlsruhe, Breslau, Sahneekoppe, or Riesenkoppe, Ais-la-Clia- 
pelle, or  Aachen, Furnes, or Furness, on the coast of Belgium 
a few meters above sea level. He also studied the mean an- 
nual results for fourteen stations including the preceding six. 
Our general knowledge of the relation between the winds and 
the isobars had been expressed in fourteen short theorems 1)y 
Van Bebber in his Lehrbuch, and these are revised by Doctor 
Polis, who expresses his own results as follows: 

1. For different directions of the gradient (at sea level), t,lie 
magnitude of the angular deviation of the wind from the gra- 
dient, or the angle alpha ( a ) ,  is a function of the friction, but 
the velocity of the wind, as well as the orographic conditions, 

exert a modifying influence. [The gradient is normal to the 
isobar.-E~.] 

2. In  Europe, east winds or  land winds have a small angular 
deviation, but  west winds or sea winds have a large one. 
With gradients toward the southeast, the west and east winds 
even indicate inversions in the angle of deviation opposite to 
that required by the law of Buys-Ballot. 

3. At altitudes of 1000 meters and above there is an outflow 
of air a t  the front, but an inflow of air a t  the rear of the baro- 
metric minima. considering the isobars as at sea level. 
4. In  the cyclone the angle of deviation is greater than in 

the anticyclone ancl generally increases with increasing depth 
of tlie cyclone. 

5 .  The average annual deviation is generally greater in the 
warin season of the year than in the cold season. 
(i. The angle of  deviation increases, both with approach to 

the coast and with increasing height above the ground. 
7. In  cyclonic motions of the air the swifter winds go with 

the greater angles of deviation; on the other hand, in anticy- 
clonic motions the F S ~  ifter wincls accompany the smaller angles 
of devi a t ' 1011. 

8. In  cyclones over the land the inost frequent value of the 
angle of deviation nearly coiiicides with the mean value, 
whereas a t  the coast and high stations the most frequent value 
coiisiderably exceeds the mean of all. 

9. The frequency of angles of deviation equal to or greater 
than ! W Q  quickly increahes with decreasing clistance from the 
sea as well as with increasing elevation above the earth's 
surface. 

10. At altitudes of 1600 meters the frequency curve for the 
angle of deviation hhOw8 two decided maxima; in one case 
when ((1) is less than 90' in advance of cyclones, there is an 
inflowing current: in the second case for which (u) is greater 
than 90°, there is an outflowing current of air. Similar con- 
ditions prevail, e\en if not so distinctly accentuated in the 
rear of the anticyclone. 

11. In  land cyclones the greatest force of the winds occurs 
in the west quadrant; in cyclones on the coast and in the 
neighborhood of the coast, i t  occurs in the south quadrant; 
hut in anticyclones in front. 

12. The wind force is greater in winter than in summer, ancl 
greater in cyclones than in anticyclones. 

13. The force of the wind decreases with increasing height 
of barometer and, inversely, it increases up to a certain point 
with decreasing height of barometer. 

14. The great cyclones of the middle latitudes can not be 
explained by the distribution of pressure on the earth's sur- 
face alone. 

15. The causes of the movement of cyclones are for the most 
part of a mechanical nature. The direction of their movement 
coincides with that of the air current having the greatest angle 
o f  deviation; the latter, as a rule, lies a t  an altitude of over 
1000 meters. 

11;. On this account the direotion of motion of cyclones is 
in general earterly for Europe. because most frequently the 
whole air colmim over an area, of low premure reaches up to 
a height of more than 1000 meters. Here and 1111 to the region 
of the cirrus cloucls the greatest outflow takes place in the 
east, quadrant am1 the greatest inflow in the west quadrant. 

17. I f  a t  an average altitude on the west side the angle 
(u) is greater than 90' (whence the wind in the west quad- 
rant must ldow out from the depression), then the movement 
uf the depression takes place in a westerly direction. 
IS. In  Europe the polar tenclency of the cyclones in the 

warin sensou and their equatorial tendency in the cold season 
correslioncl to the greatest outflow of air on the Schneekoppe 
that corresponds to the direction of the line of motion of the 
cyclone. 

19. The mean distance of the cyclonic centers from the sta- 
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tions here considered is greater in winter than in summer, 
and inversely the distances of the anticyclonic centers are 
smaller in winter than in summer. 

20. In  the land and the coast cycloneu the greatest angle of 
deviation occurs a t  distances of 444-666 and 1110-1554 kilo- 
meters, respectively; the sinallest angle occurs in the imme- 
diate neighborhood of the center, and in land cyclones at a 
distance of 1110-1332 kilometers; in coast cyclones froin 1554- 
1776 kilometers. 

21. At medium altitudes, on the contrary, the zone of 444- 
666 kilometers radius shows a principal minimum; thence, the 
angle increases as we go inward as well as outward and, 
at  the distance of (iGG-88H kilometers, attains its principal 
maximum only to decrease again as i t  approaches the periphery 
of the cyclone. 

22. In  cyclones near the coast and a t  medium altitudes, the 
zone8 of the greateut sncl smallest angle ( ( A )  at  a distance of 
from 444666  kilometers, form the 1)ounclary of a cyclincler 
of sir around which the outer air moves in spirals; on land, 
however, the orographic impediments disturb these very much. 

23. In  coast cyclones, in the exterior space, the greatest 
ascension of the air takes place on the south side, whereas 
the tangential forces hinder the ascent on the rear side. On 
the other hand, in land cyclones, in which the air flows inward 
spirally close up to the center, the location of the greatest 
ascension is transferred to the iimnecliate neighborhood of 
the center. In  consequence of the orographic inequalities, 
the maximum of rainfall niay be shifted. 

24. At medium altitudes in the inner zone the morements 
toward the center continue for the most part unchanged, but 
in the outer zones and in front there is an energetic outflow. 

25. In  regard to the individual seasons, in cyclones over 
the land, both a t  the ground and a t  meclium altitudes, the 
various zones of (a’s)  show a shifting of location, whereas in 
coast cyclones the increase and decrease of the average ralue 
of the angle (u) occur in alinost the same manner in the summer 
ancl winter seasons. 

26. The variation, from summer to winter, of the greatest 
outflow on the Schneekoppe, indicated in theorem 18, and 
the resulting change in the direction of propagation of the 
cyclones, occurs also for each individual distance from the 
center. Since (although preponderating in the outer zone) in 
the winter season the greatest outflow occurs with westerly gra- 
dients and in the summer season with southwesterly gradients. 

27. The velocity of the wind increases both with increasing 
diutance from the periphery and from the center of the cyclone 
and attains two maxima, one of which is near the center and 
the other, according to the location of the cyclone, lies be- 
tween 900 and 1300 kilometers distant from the center. In 
summer the location of the first maximum of the force of tlie 
wind is shoved away from its usual location near the center. 

28. In anticyclones, both on the coast and over the land, 
the smallest angle ( a )  is close to the center; the largest angles 
are in the second zone ancl a t  the periphery. 

29. On tmhe other hand, a t  medium altitudes the largest ( a )  

angles occur a t  distances of 666 to 888 kilometers and a t  1998 
to 2220 kilometeru; the smallest angles are close to the center. 

30. In anticyclones on the land and in those on the coast in 
winter the air flows from the center toward all sides of the 
periphery in spiral curves; furthermore, during the summer 
season, in the anticyclones on tlie coast a tangential move- 
ment of the air is observable in the north and east quadrants. 

31. A t  medium altitudes the air on the front side flows 
rapidly outaarcl, whereas in the rear i t  has a tendency to flow 
inward. 

32. In  anticyclones the velocity of the wind increases with 
increasing distance from the center and, according to the loca- 
tion of the area of high 1nwssure, i t  attains two maxima, one 
vf which lies a t  a distance of 666 to 888 kilometers; the other 
is in the neighborhood of the periphery. 

33. The median altitude of the anticyclones is greater than 
that of the cyclones. 
84. The coefticient of friction on the earth’s surface (the k. 

of Chltlber:: and lIIohn) decreases as the stations are located 
nearer to the coast and, also, as the elevation above the earth’s 
mrfnce increases. 

METEOROLOGY IN THE SUMMER SCHOOLS. 
The development of sunimer schools a t  various universities 

has become a very important factor iu our educational scheme. 
There are probably a dozen large institutions, such as Harvard, 
Cornell, Chicago, Columbian a t  Washington, and the Univer- 
sity of Virginia a t  Charlottesville, that have taken up this 
work with great enthusiasm and very important results. These 
summer schools are not rivals of the various Chatauquan As- 
semblies, nor of the normal schools in the national educational 
assemblies. They fill different field; they are peculiarly 
aclaptecl to  be the means of introducing new ideas to the 
teachers ancl officers of norinal schools. They bring the best 
teachers of graclecl schools ancl academies and smaller colleges 
where teaching is the main thought, into close contact with 
the most progressive spirit of eclucatioii, that which seeks out 
new lines of thought ancl new ways of looking at  familiar sub- 
jects, thus leacling up to original thought and research on 
the part of the scholar. It must be acknowledged that the 
rapid progress of modern civilization, or man’s conquest of 
nature has clepencled on the development of the habits of in- 
dependent original, but logical, not erratic, research into the 
~ W A  of nature. There are those who in such work wander of€ 
into attractive but delusive byways and fail to accomplish any- 
thing. Such were the L‘Paraclosers” of De Morgan. It is 
the province of modern education culminating in the modern 
university, to stimulate logical and sound, original and inde- 
pendent trains of thought and work. From this point of view 
the summer school is doing a fine work, ancl Weather Bureau 
men who are so situated as to be able to contribute six weeks 
of hard work to this educational campaign mill doubtless be 
rewarded 1)y finding their best ideas reappear in the normal 
schools ancl the graded schools of tlie country. 

THE WEATHER OF THE MONTH. 
Ry Mr. W. B. STocltnr iN, District Forecaster, iu cliargr tif Diviriqm of Metenrolngical Records. 

PRESSURE. 
The distribution of mean atmospheric pressure is grapliically 

shown on Chart IV ancl the average values a d  departures 
from normal are shown in Tables I and VI. 

The mean barometric pressure was highest Over the imme- 
&ate coast of the North Pacific States, with readings of HO.10 
inches. Another, ancl extensive, area of high but slightly 
lower mean pressure overlay the Ohio Valley aiid Tennessee 
and the east Gulf and South Atlantic States. 

sure was lowest over southwestern Arizona, with a minimum 
reac1infi of 39.75 inches at, ~ W W L .  

The pressure was above the normal in the Pacific States, 
western Nevsda, the northern Plateau region, in the Gulf States, 
and tlie Ohio Valley generally, and Tennessee, and iu parts of 
the IIixsissippi Valley, the greatest (1epartureS on the 
northern coast of California; elsewhere the mean pressure was 
below the normal, with the maximum minus departures at 
northern New England stations, where they were about - . 10 

The mean pres- inch. 


